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Recently, a peculiar noncoplanar magnetic long-range order has been discovered in quasicrystal
approximants. We have performed: 1. synthesis of single crystal samples of AuzAlisTb14 quasicrystal
approximant, 2. magnetization and neutron diffraction measurements, and 3. measurement of Hall
resistivity, to observe and understand the magnetoelectric effects originating from the noncoplanar magnetic
long-range order.

Single-crystal neutron diffraction experiments using the triple-axis spectrometer GPTAS have revealed a
whirling antiferromagnetic magnetic order at zero magnetic field (K. Nawa, R. Tamura et al., J. Phys.: Conf.
Ser. (2023)). Anomalous Hall resistivity was measured by applying the magnetic field along the [111] and
[100] directions. For B // [100], the anomalous Hall resistivity saturates around 1 T. For B // [111]. the
anomalous Hall resistivity gradually increases up to about 4 T. Numerical calculations based on a single
icosahedron reproduce the field dependences by including a component proportional to a scalar spin-
chirality. The calculations indicate that the field-direction dependence is induced by opposite signs of the
spin-chirality under the magnetic field. Our experimental results may suggest the electromagnetic response
unique to quasicrystal approximants.




